The location of the Fermi level with respect to the semiconductor band edges determines the electronic characteristics of the semiconductor.
In general, the understanding of the physical processes affecting the Fermi energy is a complex issue which requires an extensive knowledge of mechanisms leading to the introduction of electrically active impurities and/or native defects.
In this paper we report on a remarkable correlation found between the Fermi 1 eve 1 pas it ion at meta 1-semi conductor interfaces deduced from Schottky barrier heights and the Fermi energy in heavily irradiated III-V and column IV semiconductors. The correlation strongly suggests that a similar microscopic mechanism is responsible for the Fermi level behavior in both cases. In a detailed analysis for GaAs we propose that very specific thermodynamic properties of native defects are responsible for the stabilization of the It is well known that the intentional generation of native defects affects the Fermi energy. 1 This phenomenon has practical applications and is widely used in particle irradiation experiments to change the electrical conductivity of semiconductors. This effect is caused by radiation generated, electrically active native defects or defect complexes. In Table I we list values of the Fermi level stabilization energies EFI in heavily irradiated III-V and group IV semiconductors, along with the range of Fermi ·level pinning positions EFS deduced from the Schottky barrier heights for metal/semiconductor contacts. The data in Table I This effect, which is very often observed in wide-gap ionic semiconductors, does not seem to play a significant role in strongly bound, III-V Using results of refs. 12 and 13 one can construct a diagram of the defect reaction energy as a function of the Fermi energy pas it ion in the bandgap.
The diagrams illustrating the defect reactions described by eqs. (1) and (2) are shown in fig. 2 . The numbers assigned to different parts of the curves indicate the total net charge transfer from the free electron or hole gas to a defect pair. Thus, for conductive n-or p-type GaAs the effect of irradiation created defects is to compensate the original electrical activity of the material. The compensation induces a Fermi level shift away from the band edges. Eventually, at sufficiently high defect concentrations, the Fermi energy reaches the stable position. This position is characterized by the condition of zero net charge transfer between the Fermi sea and the defects.
In such a case, introduction of further defects does not affect the charge balance any longer, i.e. the Fermi energy position is stable. This, as seen in fig. 2 We can now examine trends in the Fermi level stabilization energy ainong different semiconductors to find out if there exists any relation between this energy and the intrinsic properties of the crystals. We find from Table I that the experimentally observed stabilization energy correlates quite well 
